Anionic phospholipids are essential for alpha-helix formation of the signal peptide of prePhoE upon interaction with phospholipid vesicles.
The conformational consequences of the interaction of the PhoE signal peptide with bilayers of different types of phospholipids was investigated using circular dichroism. It was found that interaction of the signal peptide with anionic phospholipid vesicles of dioleoylphosphatidylglycerol and dioleoylphosphatidylserine results in induction of high amounts of alpha-helical structure of 70% and 57%, respectively. Upon addition of the signal peptide to cardiolipin vesicles, less but still significant alpha-helical structure was induced (29%). In contrast, no alpha-helix formation was observed upon the interaction of the signal peptide with zwitterionic dioleoylphosphatidylcholine vesicles. In bilayers of dioleoylphosphatidylcholine with dioleoylphosphatidylglycerol, it was shown that in the presence of 100 mM NaCl a minimum amount of 50% of negatively charged lipid was required for induction of the maximal percentage of alpha-helix, whereas in the absence of salt a minimum amount of 35% of negatively charged lipid was necessary. Induction of alpha-helix structure appeared to be correlated with functionality, since, in a less functional analogue of the PhoE signal peptide, the PhoE-[Asp-19,20] signal peptide, less alpha-helix was induced than in the wild-type PhoE signal peptide. It is proposed that the interaction with anionic phospholipids is essential for a functional conformation of the PhoE signal sequence during protein translocation.